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Toxoplasmosis as a complication of transfusion in hemodialysis patients 
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Abstract 
Background 

Toxoplasma Gondi is an obligate intracellular 
protozoan parasite that is one of the most important 
protozoa of blood and tissue. The medical importance 
of this parasite is considered from two aspects of 
congenital defects and opportunities among those 
with congenital immune deficiency. Depending on 
the mode of transmission through blood and the risk 
of infection to Toxoplasma Gondi in hemodialysis 
patients, this serological study was conducted on 
Iranian population. 
Materials and Methods 

This case-control study was conducted on 37 patients 
that underwent regular hemodialysis that 21 were 
male and 16 were female, and the mean age of them 
was 17.52+4.10 years (rages 13-22 years). 
Thirty-seven healthy individuals were chosen as 
control group. All samples were tested by using of 
ELISA kits with two methods of IgG-ELISA and 



IgM-ELISA. 

Finally obtained data was analysis by SPSS software. 
Results 

The results of this study revealed high prevalence of 
toxoplasmosis among hemodialysis patients. Other 
findings indicate that 21 out of 37 patients in the case 
group were positive for anti-Toxoplasma Gondi IgG 
in case group while in control group just 11 
individuals were positive that was a statistically 
significant difference(p <0.05 ). 
Conclusion 

because of the high prevalence of toxoplasmosis 
among hemodialysis patients, identification of these 
patients for prevention of transfusion complications is 
important. 
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Introduction 

Toxoplasma Gondi is an obligate intracellular 
protozoan parasite which is one of the most important 
protozoa of blood and tissue. Sexual cycle of the 
parasite passes in main host (cats) that leads to the 
formation of oocytes, and its excretion via stool. 
Humans and other warm-blooded animals as 
intermediate host, indirectly infects by the parasite, 
and asexual cycle lead to cyst formation (1). This 
parasite typically through forms of the tachyzoite, 
tissue cysts and oocysts causes contamination. Orally, 
placental blood, leukocytes, transplantation and 
rarely needle stick in laboratory events were main 
causes of disease transmition (2-5). The prevalence 
of toxoplasma gondii varies according to the age, 



geographical location, moisture and patients' dietary 
habits. Approximately 1/3 of people are infected with 
this parasite worldwide. Results of serologic studies 
indicate that toxoplasmosis is the most common 
human infection in many parts of the world. Between 
different groups in different regions of the world 
population, the prevalence of infection is between 0 
to 95 percent. In Iran the prevalence of toxoplasmosis 
is between 50 to 75 percent (6-7). Medically 
important of protozoan is considered from two 
aspects: 1- Congenital and 2 - being opportunistic in 
immune compromised people. 

With this in mind, the clinical signs and symptoms 
depends on the host immune status. In people with 
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healthy immune systems, the self-limited infection 
manifests itself. In people with impaired immune 
systems, particularly those with impaired cellular 
immune systems, there is the risk of infection 
recurrence or spread of infection (9-8). 
Patients with malignancy, patients undergoing renal 
transplant, patients who treated with 
immunosuppressive drugs and hemodialysis patients 
with chronic renal failure are susceptible to 
Toxoplasma infection (10-13). Thus the identification 
of these individuals (patients) is important. 
Overall, due to high prevalence of this parasite in 
Iran, and because of the involvement of the nervous 
system in immune compromised patients this disease 
is a crucial health point. But the physician may 
consider the diagnosis of toxoplasmosis away that 
causes importance health care and social problems. 
Thus the aim of this study was to determine IgM and 
IgG anti-Toxoplasma Gondi antibodies in 
hemodialysis patients in South-East of Iran 
(Zahedan). 

Materials and Methods 

This case-control study was conducted during Murch 
to July 2013 on 37 patients that underwent regular 
hemodialysis in hemodialysis department. Thirty- 
seven healthy individuals without any history of renal 
failure were chosen as control group. All patients in 
this period of time were included in the study and 
patients who did not cooperate during the study were 
excluded from the study. The same numbers of 
healthy individuals were selected as control group in 
order to design a case-control study. Serum samples 
of both groups were stored at 4 ° C until the time of 
serological tests. Demographic and medical data 
including, sex, age, and medical history of both 
groups was recorded. After completion of sampling, 
all samples were simultaneously withdrawn of freezer 
and by using of ELISA kits (ADAlist Italia) with two 
methods of IgG-ELISA and IgM-ELISA were tested. 
The sensitivity and specificity of used IgM and IgG 
antibody assays were more than 98%. 



According to the kit instructions, in this method, 
specimens with serum level less than 10 Iu/ml IgG 
antibodies against Toxoplasma Gondi was considered 
negative and more than 10 lu/ml was considered 
positive. In the case of IgM antibodies against 
Toxoplasma Gondi serum level of less and more than 
1 lu/ml was considered negative and positive 
respectively. To verify the results, serums were 
stored at -70 until the end of work and suspected 
cases was tested again. The results of ELISA were 
read by Anthos 2020 labtec instrument Bustrial of 
Austria. 

Statistical analysis 

After recording of data, all information and test 
results, using SPSS version 18 software and chi- 
square test was analyzed. PV < 0.05 was considered 
statistically significant. 
Results 

The results of this study indicated or showed that out 
of 37 hemodialysis patients, 21 were male and 16 
were female, and the mean age of them was 
17.52+4.10 years (rages 13-22 years). In the control 
group, 18 were male and 19 were female with the 
mean age of 20+5.21 years (ranges 15-25 years). 
Other findings of this study indicated that 21 out of 
37 patients in the case group and 1 1 out of 37 patients 
in the control group were positive for anti- 
Toxoplasma Gondi IgG antibodies. 
The results of this study indicate that the percentage 
of individuals who were positive for the presence of 
IgG antibodies in the group of patients, were 
significantly different than the control group (p 
<0.05). 

In addition, 5 hemodialysis patients were positive for 
anti-Toxoplasma Gondi IgM antibodies. In contrast, 
all subjects in the control group were negative, for the 
presence anti-Toxoplasma Gondi IgM antibodies. 
Significant differences between the two groups in 
term of anti-Toxoplasma Gondi IgM antibodies was 
observed (p <0.05) (Table 1) 



Tabel I: Serologic Results test of anti-Toxoplasma Gondi IgM antibody in case and control groups 



anti-Toxoplasma Gondi antibody 


Hemodialysis 


Healthy individuals 


Odd Ratio 


p-value 




patients (%) 


(%) 






IgG antibody 


21 (56.7%) 


11 (29.7%) 


4.5%; 95% CI 3.5±5.5 


0.036 


IgM antibody 


5 (13.5%) 


0 (0.0%) 


1.2 1%;95%CI.01+1.46 


0.054 
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Discussion 

Toxoplasma Gondi is most common protozoan that 
causes opportunistic infections in immune 
compromised patients and significant morbidity and 
mortality in these individuals Imposes substantial 
costs to the health care system. Since in the 
prevalence and incidence of kidney disease is on the 
rise, so the number of patients has reached from the 
238 (9/49%) in 2000 to 375 cases (8/63%) in 2006. 
More than 24,000 people are diagnosed with this 
disease and their number is on the rise in recent years 
(14). It was shown that, the humoral and cellular 
immune systems in affected patients were 
suppressants and the number of circulating T cell was 
reduced. Hemodialysis cannot be returned to impair 
immune status (15-18). These factors are likely 
contributed to immunosuppression which causes high 
prevalence of latent infections and the high rate of 
mortality in these patients (21). This study revealed a 
high prevalence of Toxoplasma Gondi in 
hemodialysis patients and titer of antibodies 
confirmed this high prevalence. Titer of IgG anti- 
Toxoplasma Gondi antibodies in hemodialysis 
patients was statistically significant than in the 
control group. But in the control group IgM antibody 
was negative that comparison or comparing with 
control group was statistically significant. 
Little research has been performed in the field. In the 
study of Solhjoo et al, 31 out of 44 patients 
undergoing Hemodialysis were found anti- 
Toxoplasma antibodies in their serum. According to 
the results, 26 patients had IgG-type antibodies 
against Toxoplasma, 3 patients had IgM, 3 patients 
had IgA antibody. In the control group of 44 patients, 
16 patients had IgG-type antibodies against 
Toxoplasma Gondi, and IgM and, IgA Anti- 
Toxoplasma were negative (19). In the present study, 
the prevalence of IgG and IgM anti-Toxoplasma 
Gondi in hemodialysis patients and the control group 
was less than Solhjoo et al study. In the study of 
Abass et al, from 60 patients, Toxoplasma antibodies 
in 3/38% of patients and 15% of control group were 
seen which a significant difference was observed. In 
this study suggested that patients with chronic renal 
failure who were undergoing Hemodialysis to prevent 
Toxoplasma Gondi infection before Hemodialysis, 
patients being tested (20). The results of this study 
differ from the results that were observed by Abbas et 
al in 1996. In the study of Yazar et al in Turkey, from 
total of 100 hemodialysis patients, 97 patients(56%) 
had IgG antibodies against Toxoplasma Gondi, and 
(73/1%) of them had anti-Toxoplasma Gondi IgM 
(10). This study was showed higher prevalence of 
IgM antibodies in hemodialysis patients compared 
with Yazar study in 2003. In the study of Ocak et al, 



from 255 hemodialysis patients, 195 individuals had 
IgG and IgM anti-Toxoplasma antibodies (21). These 
results were different from the result of our study and 
revealed a higher prevalence of anti-Toxoplasma IgG 
and IgM antibodies. 
Conclusion 

Hemodialysis patients should be regularly monitored 

to avoid the risk of acute Toxoplasmosis. 

Conflict of interest 

The authors have no conflict of interest. 

References 

I. Sensini A. Toxoplasma gondii infection in 
pregnancy: opportunities and pitfalls of serological 
diagnosis. ClinMicrobiol Infect. 2006; 12(6): 504- 
512. 

2Atmaca LS, Simsek T, Batioglu F. Clinical features 
and prognosis in ocular toxoplasmosis. Jpn J 
Ophthalmol 2004; 48(4): 386-91. 

3. Mandell GL, Bennet JE, Dolin R. Bennett. 
Bennett'sprinciples and practice of infectious disease. 
5thed. Philadelphia: Churchill Livingstone.2000; 
pp:2858-81. 

4. Kasper LH. Toxoplasma infection. Harrison's 
principles of internal medicine. 15th ed. McGraw- 
Hill.2001;pp: 1222-1226 

5-.Montoya JG, and Remington JS. Toxoplasma 
gondii In Mandell, Douglas and Bennett. Bennett's 
principles and practice of infectious disease. 5th ed. 
Philadelphia: Churchill livingstone; 2000, P. 2858- 
2881. 

6. Gharavi MJ, Rahnama N, Jahani MR. 
Seroepidemiologicalsurvey of Toxoplasma infection 
of mentally retarded children. IranJ Sch Public Health 
2005; 34: 19-23. 

7. Ertug S, Okyay P, Turkmen M, Yuksel H. 
Seroprevalence and risk factors for toxoplasma 
infection among pregnant women in Aydin province, 
Turkey. BMC Public Health 2005; 5: 66. 

8. Blanc-Jouvan M, Boibieux A, Fleury J, Fourcade 
N, Gandilhon F, Dupouy-Camet J, et 
all. Chorioretinitis following liver transplantation: 
Detection of Toxoplasma gondiiin aqueous humor. 
Clin Infect Dis. 1996;22(1): 184-5. 

9. Macpherson CN, Human behavior and the 
epidemiology of parasitic zoonoses, Int J Parasitol 
2005; 35 (11-12): 1319-31. 

10. Yazar S, Demirtas F, Yalcin S, Yaman O, Tokgoz 
B, Utas C,et all. Anti-Toxoplasma gondii antibodies 
in haemodialysis patients with chronic renal failure. 
Yonsei Med J.2003;44(2): 288-92. 

II. Howe DK, Sibley LD. Toxoplasma gondii 
comprises three clonal lineages: correlation of 
parasite genotype with human disease. J Infect Dis.. 
1995;172(6):1561-6. 



Iranian Journal of Pediatric Hematology Oncology Vol4.No! 



24 



12.Sibley LD, Weidner E, Krahenbuhl JL. 
Phagosome acidification blocked by intracellular 
Toxoplasma gondii. Nature. 1985 ;315(6018):416-9. 

13. Tenter AM, Heckeroth AR, Weiss 
LM.Toxoplasma gondii: from animals to humans. Int 
J Parasitol. 2000;30( 1 2- 1 3): 1 2 1 7-5 8 

14. Nafar M, Mousavi SM, Mahdavi-Mazdeh M, 
Pour-Reza-Gholi F, Firoozan A, Einollahi B,et 
all. Burden of chronic kidney disease in Iran: A 
screening program is of essential need. Iran J. Kidney 
Dis. 2008;2(4): 183-92. 

15. Vanholder R, DellAquila R, Jacobs V, Dhondt A, 
Veys N, Waterloss MA,et all.Depressed phagocytosis 
in hemodialyzed patients: In vivo and in vitro 
mechanism. Nephron. 1993;63(4):409-15. 

16. Stuart, F.P.New approaches to 

immunosuppression in renal transplantation. Urol 
Clin. North Am.l976;3(3):575-96. 



17.Glorieux, G., G. Cohen, J. Jankowski,R. 
Vanholder. Platelet/Leukocyte activation, 
inflammation, and uremia. Semin Dial. 2009; 22: 423- 
27. 

18.Schollmayer.P,F. Bozkurt.The immune status of 
the uremic patients: HaemodialysisVs CAPD. Clin. 
Nephrol. 1988;30(1): 537-40. 

19.Solhjoo .K, SotoodehJahromi. A, Parnian-Rad. 
A.Anti-Toxoplasma gondiiAntibodies in 

HaemodialysisPatients,American Journal of 
Infectious Diseases 2010; 6 (1): 13-17. 
20.Abbas MM, Zaki M, Afify NA. Prevalence of 
Toxoplasma gondiiand cytomegalovirus antibodies in 
patients with chronic renal failure. J Egypt Soc 
Parasitol. 1996;26(3): 671-6. 

21.0cak S, Duran N, Eskiocak AF, Aytac H. Anti- 
Toxoplasma gondiiantibodies in hemodialysis 
patients receiving long-term hemodialysis therapy in 
Turkey. Saudi Med. J.2005; 26(9): 1378-82. 



25 



Iranian Journal of Pediatric Hematology Oncology Vol4.No! 



